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Production of the ore fluid by equilibration of metamorphic fluids with a 93 sedimentary host rock at depth was simulated in an initial model cell in which an H2O-94 rich fluid (fluid 1) was equilibrated with a graphite-and Au-bearing rock at 500 °C and 5 95 kbar. The rock composition was that of a CM-rich sample (FF-13) from the prehnite-96 pumpellyite facies and is thought to be typical of the source rocks (Hu et al., 2016).
97 Magnetite, pyrrhotite, and pyrite were set in excess in this initial cell to simulate fluid 98 production under fO 2 -fS 2 (oxygen and sulfur fugacity, respectively) conditions 99 representative of the greenschist-amphibolite transition. Details of fluid 1 and FF-13 rock 100 compositions are provided in Table DR1. 101 Subsequent model cells were designed to simulate spatial variation in fluid-rock 102 interaction during ore fluid infiltration into lower greenschist metasediments. The 103 composition of these rocks was based on that of a Golden Bar pit sample (GB-01; Table   104 DR1 ). In the model, the ore fluid infiltrates a notional cell containing GB-01 at 3 kbar 105 and a specified mineralization temperature (Tmin). After equilibration of the ore fluid with the 106 rock in that cell at Tmin, the fluid was passed to the next cell at the same pressure and at 107 Tmin, where it was equilibrated and passed on again. The first cell of this model, where the 108 ore fluids are added to the host rock at Tmin, simulates the addition of channelized fluid to 109 a host rock with which the fluid is not in thermal or chemical equilibrium. Subsequent 110 cells simulate slower pervasive isothermal and isobaric infiltration of the fluid into the 111 surrounding country rock. Infiltration at 160-400 °C was investigated to assess the 112 effects of fluid infiltration at different levels in the crust (Table DR4) .
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The results for 14 cells are presented here because this number was sufficient to The H2 concentration in equilibrated model fluids decreases in cell 1 and 161 increases slightly in the following cells; however, the concentration in each cell is always 162 less than that in unreacted mixtures (Fig. 3D ). This means that small amounts of H2 are 163 consumed during pyrite deposition.
164
The modeled concentration of graphite (Cmodel) is the sum of graphite in the 165 unreacted rock plus precipitated graphite (Fig. 3E) 
170 where CO2,lost is the CO2 lost from solution and CO2,carbonates is the CO2 deposited as 171 carbonate.
172
Graphite precipitation is also accompanied by a decrease in the CH4 concentration 173 in the fluid (CH4,RE) (Fig. 3E) . CO2,RE and CH4,RE account for 51%-53% and 47%-49%
174 of precipitated graphite, respectively. Model results at higher and lower temperatures 175 show the same features (Table DR4) .
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Publisher: GSA Journal: GEOL: Geology DOI:10.1130/G38462.1 183 and the fact that mineralization is caused by infiltration of multiple fluids with different 184 compositions rather than a monotonous single fluid infiltration event (Large et al., 2012).
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The model results suggest that the coexistence of CM and pyrite, often observed Publisher: GSA Journal: GEOL: Geology DOI:10.1130/G38462.1 229 fluids, with a minor proportion of CM originally in situ in the host rocks. Deposition of 230 pyrite and CM in the model is accompanied by gold precipitation (Fig. 3C) 
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